Background: The internet and smartphones have a strong potential for addiction. Excessive use of these technologies can have adverse effects on psychological well-being of the users. Objectives: The objective of the study is to find out the effects of internet addiction (IA) and smartphone addiction (SA) on psychological outcomes of dental students in an Indian institute. Methods: In this cross-sectional study, 320 dental students were assessed for their internet and smartphone habits using the Young's IA test (YIAT) and the SA scale (SAS), respectively. Psychological outcomes were evaluated using the insomnia severity index, the Depression, Anxiety and Stress Scale, and the Rosenberg Self-Esteem Scale. Results: The median YIAT score was 35 and interquartile range (IQR) of 24-49 with 23% subjects reporting potential IA. The median SAS score was 108 . Both IA and SA were significantly associated with participants' year of the study. Significant correlations were observed between IA and SA with psychological parameters. Conclusions: The association of IA and SA with psychological parameters shows how these habits can affect the users' mental well-being. Public especially young adults should be made aware about potential harmful effects of the internet and smartphones.
IntRoductIon
The advent of the internet has revolutionized the way people use technology, access information, communicate with each other, or simply entertain themselves; and smartphones have certainly changed the way people use internet. The Internet and Mobile Association of India (IMAI) has reported that there were more than 430 million internet users in India as on December 2016. This number is estimated to increase in the subsequent years. The IMAI report also states that the primary medium to access internet in India is smartphone, both in urban (77%) and rural (92%) regions. [1] Internet and smartphones have become complementary to each other in the way people use these services.
However, the use of these technologies can have some seriously detrimental effects. Because these services are readily available, easy to use, and provide a passive entertainment, they have a strong addictive potential. The excessive use of smartphones and internet has been known to cause a variety of physical symptoms such as pain in neck [2] and hands [3, 4] as well as psychological problems such as insomnia, depression, anxiety, and stress. [5] [6] [7] Studies have shown that college students are most vulnerable to internet addiction (IA) and smartphone addiction (SA) compared to older adults. [8, 9] As a result, the greatest impacts of addiction to internet and smartphones often expressed as psychological disturbances could be expected in this group.
In India, studies have assessed the internet and smartphone usage patterns among medical and dental students, [10] [11] [12] but information on their psychological effects is limited and sparse. India is a growing market for internet and smartphones, and the potential for addictive behaviors is manifold. Hence, it would be of significance to know the psychological disorders associated with internet and SA among college students in India. We hypothesized that the excessive use of internet and smartphones could be correlated with insomnia, depression, anxiety, stress, and low self-esteem in dental students. This is important because a dependence on these technologies can restrict the students from acquiring relevant knowledge and skills in dentistry and the situation could be worsened by associated psychological outcomes. This could hinder the overall professional development of a dental student. Hence, this study was carried out to find out the pattern of internet and smartphone use among dental students and its correlation with insomnia, depression, anxiety, stress, and low self-esteem.
MateRIals and Methods
This cross-sectional study was conducted on 320 dental students, those who were eligible from 1 st year to postgraduation in Himachal Institute of Dental Sciences, Paonta Sahib, Himachal Pradesh, on June 2018. The study began after approval from the Institutional Ethics Committee of Himachal Institute of Dental Sciences. Permission for the study was obtained from the head of the institute, and a written informed consent was taken from each participant. The study followed the guidelines for human research given by the World Medical Association Declaration of Helsinki.
The inclusion criteria of the study were dental students in Himachal Institute of Dental Sciences. Students not willing to take part in the study, and those with chronic physical or mental illness were excluded from the survey. One student undergoing treatment for clinical depression was excluded from the study. The students from first to final year were contacted in their classrooms at the end of their lectures. Dental students in internship and postgraduation were contacted in their respective departments. After the students agreed to participate in the study, they were given a brief description about the purpose of the study and that it involves assessment of dental students' internet and smartphone usage and associated psychological measurements through the completion of a questionnaire. The students were informed that participation in the study is entirely voluntary and they can choose not to take part in the study, though none of the students declined participation. The questionnaire forms were distributed to the participants, and they completed the questionnaire anonymously in the classroom or respective departments. The average duration of completing the questionnaire was 20-25 min.
Data on internet and smartphone usage, insomnia, depression, anxiety, stress, and self-esteem were collected using a self-administered survey tool based on five internationally validated and reliable questionnaires, namely the Young's IA test (YIAT), [13] the SA scale (SAS), [14] the insomnia severity index (ISI), [15] the Depression, Anxiety and Stress Scale (DASS), [16] and the Rosenberg Self-Esteem Scale (RSES). [17] 
Young's internet addiction test
YIAT is a widely used tool for measuring IA. It has been internationally validated among adolescents and adults and has been found to be a reliable measure of IA. It consists of 20 questions based on the respondent's internet habits with possible answers ranging from 0 (does not apply) to 5 (applies always). The total possible score for YIAT ranges from 0 to 100, and cutoff for IA is 51 and above. [6] Smartphone addiction scale SAS is an internationally validated questionnaire for measuring SA. It consists of 33 questions regarding smartphone usage with answers on a Likert scale ranging from "strongly disagree" to "strongly agree." The responses are summed together to get a final score. There is no clear cutoff score for SA like YIAT. The greater the score more is the addiction to smartphones.
Insomnia severity index
It is a 7-item questionnaire with responses arranged in a Likert scale based on the severity of sleep problems and are summed together to get a total score which can be used to assess the severity of insomnia as follows: 0-7 = no clinically significant insomnia, 8-14 = subthreshold insomnia, 15-21 = clinical insomnia (moderate severity), and 22-28 = clinical insomnia (severe).
Depression, Anxiety, and Stress Scale
DASS is a 21-item questionnaire for measuring depression, anxiety, and stress in adults. It asks the respondents to indicate how much a statement applied to them over the past week. The responses follow a 4-point Likert scale pattern with values ranging from 0 (did not apply to me at all) to 3 (applied to me very much or most of the time). The score is multiplied by 2, and the cutoff scales for each subscale are as follows:
Depression: 0-9 = normal, 10-13 = mild, 14-20 = moderate, 21-27 = severe, 28 and above = extremely severe Anxiety: 0-7 = normal, 8-9 = mild, 10-14 = moderate, 15-19 = severe, 20 and above = extremely severe Stress: 0-14 = normal, 15-18 = mild, 19-25 = moderate, 26-33 = severe, 34 and above = extremely severe.
Rosenberg Self-Esteem Scale
RSES is a 10-item scale that measures self-worth by measuring both positive and negative feelings about the self. All the items are answered using a 4-point Likert scale format ranging from "strongly agree" to "strongly disagree." The total score can range from 0 to 30, with higher scores indicating higher self-esteem.
Statistical analysis
Statistical analysis was done using the Statistical Package for Social SciencesSPSS Statistics for Windows, version 16 (SPSS Inc., Chicago, Ill., USA). The normality of the data was assessed using the Kolmogorov-Smirnov tests. Descriptive statistics were calculated for all variables in terms of median and interquartile range (IQR) for continuous variables and percentages for categorical variables. IA categories were grouped as normal internet users (score 0-50) and potential IA (score 51-100).
Comparisons of YIAT and SAS scores with gender and the Clinically significant insomnia was detected in about 20% of participants.
Self-esteem
The median RSES score reported by the participants was 18 (IQR [15] [16] [17] [18] [19] [20] .
The median depression score was 10 with an IQR of 6-18. Majority of the participants had normal scores. Extremely severe depression was reported by about 9% of participants.
The median anxiety score was [14] [15] [16] [17] [18] [19] [20] . About 29% of participants exhibited extremely severe anxiety scores.
The median stress score was 14 (IQR [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . Majority of the participants were in the normal range for stress. About 5% reported extremely severe stress scores.
Both YIAT and SAS were found to be significantly correlated with ISI, RSES, and DASS. RSES showed a negative correlation, whereas ISI and DASS were positively correlated with YIAT and SAS. Furthermore, YIAT and SAS also showed a high positive correlation with each other [ Table 3 ].
Regression analysis showed that IA and SA were significant predictors of insomnia, depression, anxiety, stress, and low self-esteem. All the models were statistically significant, as evident from significant ANOVA table [Table 4 ].
dIscussIon
The present study evaluated internet and SA among dental students with the hypothesis that these behaviors could be associated with insomnia, depression, anxiety, stress, and low self-esteem.
In our study, the prevalence of IA was found to be about 23%. Previous studies have reported IA based on Young's criteria in the range of 7%-34% among adolescents and college students. [6, 8, 12, 18, 19] The median SAS score reported in this study was 108. Kwon et al., in their study on the validation of SAS, found a similar score in an adult population. [14] Other studies have reported a comparatively lower SAS scores. [7, 20, 21] Both IA and SA were significantly associated with participants' year of study. As the course progressed, IA and SA scores decreased significantly, with least scores reported by the postgraduate students. Younes et al., in their study on IA found no association of the year of study with IA. [6] Our correlation analysis showed that IA and SA were significantly correlated with psychological parameters. There was a positive correlation between insomnia and SA as well as IA. Linear regression analysis also showed that IA and SA were significant predictors of insomnia. With easy availability of the internet and ease of taking smartphones anywhere, including bed, the time spent using internet on smartphone during the night might have increased. The global trend indicates that sleep duration and quality are on a decline [22] and addiction to these technologies might be one of the reasons for this change. [23] However, as suggested by Younes
year of study were done using the Mann-Whitney U-test and Kruskal-Wallis test followed by Mann-Whitney U-test for multiple comparisons, respectively. Spearman's correlation analysis was used to evaluate associations among continuous variables. Subsequently, linear regression analyses were performed with IA and SA as independent or predictor variables and insomnia, self-esteem, depression, anxiety, and stress as dependent or outcome variables to determine whether IA and SA could significantly predict these psychological parameters. It has been suggested that independent variables with a correlation of 0.64 or above should not be entered in the same model. [6] Keeping this in view, internet and SAs were not entered together because of high correlation. The level of statistical significance for the present study was fixed at a P < 0.05.
Results
The study population comprised of 68 (21.3%) men and 252 (78.8%) women. The median age of study participants was 21 years with an IQR of 20-22 years. The year of study of the participants showed a statistically significant association with IA as well as SA [ Table 1 ].
Internet and smartphone use by participants and their psychological parameters are presented in Table 2 .
Internet addiction
The median YIAT score was 35 with IQR of 24-49. There were about 23% of students reported to have potential IA.
Smartphone addiction
The median SAS score reported was 108 with IQR of 91.25-128.
Insomnia
The median ISI score of the participants was 9 (IQR 6-13). Majority of the participants reported subthreshold insomnia. [6] it is important to take into account the temporality of this association as reverse could also be true. People with preexisting sleep problems could be using smartphones and internet because they are unable to sleep at night. More research is recommended in this area.
IA and SA showed a significant positive correlation with depression, anxiety, and stress in our study subjects. This is in agreement with various studies in this area which have found a similar association. [6, 7] Moreover, regression analyses demonstrated that IA and SA are independent predictors of depression, anxiety, and stress.
Finally, RSES showed a negative correlation with IA and SA. Younes et al. found a similar correlation between self-esteem and IA. [6] There are no studies on the effect of SA on self-esteem to make a comparison with our findings. Self-esteem is the perception of the person's value and satisfaction about self. Higher the self-esteem, better a person perceives himself/herself. [24] In our study, higher IA and SA were associated with lower self-esteem. Constant indulgence and comparison with others on internet-based platforms like social media could lower a person's perception of self-worth. Phenomena like "facebook envy" are examples of how internet and smartphones could affect a person's psychological parameters. [25] There are some limitations to the present study. First of all, the cross-sectional nature of this survey does not give information regarding the causality of the association between the parameters. Future research is warranted in this area to establish the causal association of internet and SA with psychological variables. Second, this is a single-center study, so it may be difficult to generalize these findings to other population groups. Finally, the survey involved the use of self-administered questionnaires, and the results were drawn on the assumption that all the participants answered the questions honestly. However, the behavioral research has been routinely conducted using self-reported measures. Despite these limitations, our study addresses an important and growing subject of addiction to technology, which is of global concern. As the use of these technologies will increase in developing and under-developed countries, there might be an associated effect on public's psychological well-being. With so 1.00 *Correlation is statistically significant. (DASS-D, DASS-A, DASS-S here D, A, S represents depression, anxiety, stress respectively). DASS: Depression, Anxiety, and Stress Scale, YIAT: Young's internet addiction test, SAS: Smartphone addiction scale, ISI: Insomnia Severity Index, RSES: Rosenberg Self-Esteem Scale many potential adverse outcomes, we recommend the idea of introducing labels on the packaging of these devices, warning the user of their possible harmful effects.
conclusIon
Internet and SA are highly prevalent among dental students, significantly being associated with the year of study. There was also a significant correlation with psychological characteristics. There is a growing need to discourage excessive internet and smartphone use by increasing awareness about their possible association with psychological problems.
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